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(57) (JgiEW) s 8i . 

'•^9 • vvyi^ • T^'-fex .x t'j ("DRAM") ^mxh 

•3. ^/::f5lff#C-fefn ■ >\Z. ■ ("ZBT") 
. iitl-l/NM Ty^ y • t<>—7- 1- • Xif-r -f y • 7 
y^A • T^-bX • ("SRAH") ^a^fififfl-tiit 

^blSStSiT/oi^XT^AtCgatcgg^-rsc ^i/Z'T'^ 

yxK •>'"vx • yry-^yK • r^^^xti. v-x-r 
vx -/X b - :^S.t/l^ih tf y Sr , 



u 



L 



i II 

••A 



nl n 



n 



a n t 
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kfhh.. t 'J • r U ^ AtB § ixfz T- 

r HU-X • J<X±(,zm.htltcT]<UXlZji OMffi^tifz 
SiJ'-=5r< 4: t>— ^<OSalt:J^'f -^ 5 -/ ^ • 5 • r^' 

tf^^n. SS^-Xty • ri-f A^'bi^-i^SJ-^ai^nJtr- 
V:*^^ • r^^X ■ ^^r'J • ^-v •yv'jt.tcitXS-^l.lwie 
^LrMieT-*>^Ata§i-L/"07-'-:?artt!rie-f-:5' • ^'nV. 

^i'^^< L-ooaiiie>< t 'J ■ T i^-f tc'j 7 1' •/ ^ ^ii; 
^mi^imnfiHz^m^h^'^yi' • ^fo-y^?^ s 

t,~ig<7j ij 7 u M'^iimsSHf&mviimW^^ztmfX 



x^^'JUmz, ^-9 • >^xk.\zi^hiifz^-9^^h 

y<r>'y^j:<t i,-mi:^L, Rt/. x^f-^y^ • 7 
yyj^ • T^-kX .X • df^- y XitcJtJC^^fluiE 

!^LXmli1rif)m^tii^ttfc^-yi:-miS.'r-f^ ■ ^<X 

±izmh. {}f^<kh~-:></)'^mx9T^ • yyy 
i^^:< 1 1>— ocoffria;* t y • r 1^^ tc y 7 u- y 

^ ^ y ^Sh OfSJ-Cy 7 "/ >^ i SSm^Tj^RH ^, 

i.zmii<7)mmm^j<'t'jmmz>j 7u-/ ^-^.i^^fi^^ 

CM5|clI5 1 r f^U-^ • AXi; r-:? • v<7vt SrtT^r 

^ t y est; , "f-y <x.±izm^tif^ ^^-^^-^t 
imtiMz. mmmK^ixfcj^'t'j&miizT^-i^x'cs.^ 

•fex .xt y • ru-^f (WT. mt^;^^y • rv-ih^^ 

yyi^ • r:^-bx ■ x ty ■ y i'itcMJiCif Sii'Tse 
^ ^ y • r u ^ £0>x t y (iS'^io^^ai t r ^: x m^c 

itCj^S. :J^^r<4; :>c?)SMX:J'7^-f y:? • yyy 
A • T7-b7> • ■ ^x-vi^jit. 

'if'ti < 4: i, — :><^m%t^ € y • r ix- -f y 7 u- y >- _-t. f ij 

f^3r^=5:< i: (,@»iMt.-llBteS-»f-. y 7U y 

• 7 7 ^fi#*-^fa L r . 3^. y 7 u y ix JL • 77 yfa '/ 

5rB'l«^)m«ia85>< ^ y Sgtwj*fl-r^s C 4; ct y y 7 u- 
•y jL®jft«l!3ftir^^ia'J-* J: 3 mmV^ 3 > h' • 
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.x^y • rV'A (Jar, #tc^*u • ri^-itw 

^sof^i-fwie^ t ujist Wis txMit^ t •jus^'h 
I mjntm 7 ] T\^u:^ ■ f^xbT^—^ • ^<xb 2r 

■th) b, 

^j'-=5:< t <> — ^: • ri' ^ (c 7 u •/ i' a-uj 

o<?iif?id j< 'J • r u c^-sS: <bh —fSieox t y (2a 



(000 n 

X • ^ — VTv'OVY (enhaiiced biis tiiniarouiut : EBT 
^"ti. Enhanced Memory Systeiie, Inc. .Colorado Spri 
tigs. C0(?)iSS-Ci5S. ) mmilJ&r-f 5 y :7 ■ 7> 

• r^'-bx • ("DRAM") ji-i:tcpiiu, t.fzn 

o#tc-fcfo ■ - i^-yr^'^y h'C'ZBT") . i.fz\i.'< 
y (pipeline) • y^— X h (burst) • XrJ'r- 
^ . ^ vrJ^A • r;?-tx • ;<^y ("SRAM") $^iS$r 

10002] 

^'Smbth:^^ •■/^yp'mi^biv-^mimi^sm^t 

i-xX'^h . S&f'^'t'C ZBT 
SRAMrVs'-f xti, g$ji;9^t|j!;^kai ti:«2lJf1fS: Ltf L 

^fl^t^r-f K yy^.<r)'7^-y9^< 9}V ( idle c 
lock cycles) ^V^t h(r>\,Z'^^^ . ZBT SRAMJlr y 

tSC^ffiffl S- mf^T h . ZBT SRAMt/ n'^ X IC^^S -^J 

JSI!^ ( 7>f J^'y;?^ • Xyv? : rising edge) (nfl*Si:X{J 
C0003 J 

X{i, DRAMfcJtiigJ^Si;, Hil^iC, ^"—9 ■ 79^xm 

-f!a<7j h y y-JX9b . ^tfo h 5 y i> 7.9 ^.z^myr-^ 
xn-^9 (W^. IT/IC) (^A^jplfflL-CWJeK^i-LS.. 
flgoT. !ftMW=5:SRAM-fV\'-fX{i. m'-rftORAMWfi.!; 

^4im±<7)y^mmb2m<ry^:hmmt^. ^m. 

DRAHt(S|l:,mW!£<?5SRAM<d5~l 0 feW±.tfO X I- 

C<Oj;dC SRAH1±SgS:ft<-^ix«i", Wim^ 
[0004] 

(pin-out) . 9-i 5. BOfWmnl^n. (set : t ■■/ 

jStOfr/XHtfOaStlgSrdofoXi'/NVXK >'<x 
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ife-C«^lfE;^tHLIIjm&C^##ii/^®)f^tCl3IIU-r(i. ZBT 
SRAMc?)7^-^' • r^'-feX8if|ia<^)'ttSl?t^«fl<)tC(al-<0tt 

[0005] ffir>X. ZCO^m<r>T¥l^X .f<XbT- 

tciiKf , 'M^j:<h<nv r>ff>y4 5 -y • 5 y^M. • 

bm-t^i)^3f>h ) , 'J'-^K 1 1 1 OiO^^-r -f •/ 

[00 06] • rU'^Ji:, T)^UX. • ^<X± 

[00 0 7] tt:. Jl<754f^ x>^jt{i, ii'-'5:<fc<> 

mHzM-ri>m^tiiLm-irXI,zf^^LX, ±jmi-iib 
lf?^iil$*irt^*f-:75rr-:7 • J<X±l,zmiiii-hZ 

[COOS] 5<i.{c, 'i^mm^m^mTti. zcotafjm 
. ±.i&<r)^^*)mmzms.i.xzff>:>^-^')mm\- 

iz^\iC:>lxXy.^h^yhn-yiznhX . 'Ji'^Ozii— 

■o(r>mB^=e'j • ru"f A^T-'-.-j' • r^'-<zx.i,zm&f^m 

{00091 C<7j|6aB«o|B260«Fja^flUi!tplU2j:n(f . 
if V -y A i: ^ it < 1 1 1 o A;t & fQltc . 3 

[0010] dcorj vv I' • r:3-:?'afe:5'^ S • 

u^iz'j 7\y/i^ jLmi^s:'y^j:< tit^mmzmn^^it 

S yy ■ i^x^-t'-i^mmt, 'J 7U y >';xm±m^i>z 



il{±\ ^li?3jlfji=5:^«(fiJcO%^i:|nl^^:, ;<-t'.J • r 
l^-'f t ^ v-y i J; ^ < i: i, 1 i /c. (lU 

(C, r^^yY ■ "ra-yms^^yy • 'Js.A-\^-^n 

[00 13] C<?)3-7yK • ■r3-:5^3K:?'f S > v 
Sc;:/i*ai*S , Z(^zi'^y\i ■ TO-ym.9 < 

^yy -jxA^u-y mmt , 

1 0 0 1 4 ] iTt, C:<0^H^c0IS4O4?ja=5rm»«(5>|t::J: 
l^-f t^A- •yi^jLi:*:-en'?^iXii^^-<i:t loH;t^fi!i 

[0015] ::coav>-K • f-'n-yjR^'^ 5 yy ■ =J 

sc:i:Afai3ft.6, t-t. z<r)-=i-?y Y ■ To-ymy -i 
^yy ■ j^x^^u— ^'Essti. y^u-yd/-* • ^^j'fs 
^t:7A<^wmmy^ t 'jsistci*(rri. ^ t izx »j 'j v 
u >y >- st.mi¥<7Mib*: ^n^s ^ 7 aftft^s z t *'a',:5K 

[ 0 0 1 6 ] zco^^^co^sffiimr^mmmzx 

\yAt^^-yly^ti ^il^'iX'y^£ < k t 1 oa^ S fl!l 
fc:. • ro-y-My^ ^yy ■ 'Jx.A^u-y\n] 

[0017] zcon-:?y\< ■ T^a-ymy 4 $ x^?' • >■ 

U-^ tC'J 7 U- "/ v'a.®jf^$ri}'-'5:< t t a»jCCf34&'i? ti- 

&c:i:A<aj*-6. ±/c, z<7>a^yY • T'^-ymy < 
%yy }y s.^-v-ymv.t. zcoo 7iyi^j.mi^-x.t 

tiayha-^izii-iX^e-Y (l^SrSd-f S J: t-®; 

[0018] S/c. c:c7j||Bfl6'jm6CJM^.-:rS)iitf?iU.::J: 

(c. • T-'a~ymy^ iyy ■ =Jx^'U-9m 

[00 19] • T-'n-rJ^ag^'-f iyy- -J 

iz>j7U y i^jui8Af^2riJ-^* < b h S'SW;t-Pfl4£.-? ti 

^yy ■ if x.^i^-ymmt, 

r ■ ^ ^'-y/i'(S^izftmLx^t/:< b 1 1 -wiiii') 
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(00 201 

c 0 0 2 1 1 isi, m^, fi#sr«-rie-vco^N y 

<-) A<f+$m:v^s(ittii&a^ 

- (-) «Oftt>0tc "T^-fYy • a-" r'^^LfS) 
C 0 0 2 2 ] 0 1 'J ■ T^<^ 1 OiOfSjit(5i Sr^ 

^<'f X 1 o«±. i&m^^izBm^=^>j ■ ru-f i 2 

^M. • Ti^-^y^ ->< t U 1 oXti 2oWJt<0-'N'>' ^' Sr 
^tr. <r<05IW(^iiFaiSI«tWC«. It (o-^r : row) ^ 
■^^ •/ JL 1 4(iSRAH^ ^ SrWfCVM: . SRAM^r-r «/ x 

1 2<7)#v<>':7tMiIW{t'c.<^. LA>t . 7"a>y^'ig8S 

(map) -rSit*<^eg-C^)|., 

C 0 0 2 3 1 ;< t y • rV^'f 1 OtctilHlJffl ( n 
: synchronous) T H • >'<X I 6 3 V h a— 
/I- • M'X18*<fgig5SnTV^T, • T-'M'^;;?. 1 0 

0. SAl&tXSAA»'0t#&$*i.. 3 >• I-o-;U • 1 8 HJ: 

MP«-C'«1 . eOjRlfrfSlDQy 2 0 U 3 6 a(s«O|08iJ<O 7 

y ( 3 5 : 0) ir^LXV^h. 

[ 0 0 2 4 1 r K u-^ • 1 ecommt. mm) r \' 

^ ( 3 : coluimi) r3-:*^2S, 3 0 tC(j!;J^§/t 

a, io#.tcov^-c{j:. vxTimf.z%m-t^. -mff)^ 

>-X • (-feyXiSlsgs) 3 2(i^^:i>l • Tb^ I 

2tmm^\1hi-LX\\X . -l-v -yi^j. 1 4i:;<tU T 

u-f 1 2tom\.z:&M.^iix^^^, ^t'j • ru'f 1 2 

S^}iAT-:r«ilSfa<7)?X:'jfSlT-;J' ■ 5> V f - 3 6 1 7--- 
^A^J /a}:h("l/0")M'-y 7 r 3 8 i:l;^a«l?a^, .1 

ess) «iRffiffc:|T5A\ L*'L. Cfl^bT KUXtgJg 



<1. ^^llT K i^:^<r>^'^\,Z^±r>X 'ilT H l/Xc7)m?Er 'fT 

3 i 5 ^^MfWaa-CHilt ^ C -fc i> * /iT!Tggt'.ft ^ . 
{00251 t.tz. m^^^ixtk -5 tc. • -r 'n' -f 
XI Oti. • r3-:J^t^'-< Sy^^ • >''x t i-- 

3-;f3ft:J'>f SyjJ^- v-'x^^U— :^lI|S&3 4$r^tiv. ^ 
<OlliaS3 4(i> ffra-:J^2 8A»(b<0b-7 N/5;'. (Hi 
t/Miss) fi-^c7)JSi=-S:^fr-r*fl!l. avh— • -"n'x l S 

[00261 w coals 3 4 ^<r>X^ fi-^t^ti . |5IJW :^ a 
•y^'fi^ ("CLK") 4 0. T^'-r* r • n- ■ 7o y^' 
• ^— T'/Wft-f- ("CKE") 4 2, T9t<^ ■ 
^•yr • ^■>-7"/l-fS^ ("CEx") 44. Th'U-^'. ■ T 
H>'N'>';<./'r^'T--f 7" • a- • a-KIl-^ ("ADV/I.D") 

4 6 , ISA^aiL/T;'f--f y ■ D-S|:3i;«*ft^ ("0/ 
r) 4 8. r'^'r'(y-m--JUV-mtjh^f-^^—-/ 

/Ki-^ ( "eWx" ) 5 0. T^T-^y- a-^-h ^ -t^--/ 

("O 5 2. rx7-X (snooze) j • 'f 4— 
7VUft-^ ( "ZZ" ) 5 4, Rr/^JyV-;i^=L ■ «±ft^ 

[0027] %\vr>mmxii. ^: y • r i o 
Voo. Vss. VoB,.iac^^s5Q2'^tf#iaft<i=0:ffiffifiti^A:^j 

■f) t:lfX'^< . 70— • XJU- (flow Uiroiigh) C'F 

r. 02 ) A:'3iS-§-ffloby$:-iftf, 
[00281 3vyK • ra-rm^^ • v-'x^- 
u-:<'igss3 4ti. ?x:'7i*iy7U'<yi^j. • yyy'm 

^■ ("RFLAC") 2 2c0fBltC. T^T-^^ • o-f#t«£t5;^J 

ft#("WAir) 2 4$rtb:»j^S. Cii.'bfi^iOl^fSgCo 
[ 0 0 2 9 1 t U • -rV W -7- 1 OcOT-^r- '/ 

•Jii?t«Hg| : latency) $:K#^l.7ti6</J. i^JS^Wt-W 
ri^-< 1 2 tSRAMJf -r -/i^ju 1 4 ^r^S-^-T •S-Enlumcitl 
Memory Systems. Inc. m^COt^'mz&rS < , C«^)>^^ 
U - f^U 1 0 *• . ft^^HSfiCTT-Ji. 4 (Es|c:)'>> 
^ r1*'5>< ^ U • Tb-f 1 2 t.'^y:? aJ^::')4.5Kb<7V^T• 
Jf -v-y 1 4 'Cf^isfiS/iJi-r & ■:: t ■t)<X' t h , 

C 0 0 3 0 1 Pl^fil^SWJ: •3»*fil«. St/ J: 0(it.% 
ISJ!£^Jt«fi!ST-{>jifilt5Iftg-CA*. CW><ty • ^-vc-f^. 
1 0«i. (J^:^i:'<?)5y^^A • T?-feX ■ fs-X I- ■ -^i- 

•^^;^^co^^r(i. ^Mft-jt-zer sRAMi5it€cofMgr^F-i- 

*<. LtfUf. hhf<>-7.V (burst) 4'f>Mllr-^' 

n/cZBT SRAH-f y^-7x-P^znm-rhCtkZX. *) . 
RliiL;'^:.?*^ y • r'<'f X 1 O^O^y ho— 5t::J; -> 
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C 0 0 3 1 ] Z<nWHcr>imnii^mTU:.<=t'J ■ f-VW 

2fcX'J-rfi#ZZ54A:^lt:l*i'^T, ^'uy!'ti^<n 
^Lhl.t^'O^H (rising edge) Tiilir)^XC^)A:t)Sa/ 

S[*>±A'OJffi^tC-fe-^ Y-T-yT (setup) ^tlRt/jf^- 
l\^]^^tl^!Z-^¥$i^. ^^"tO ■ r^-fe-^tiADV/LDft 

S ) Xii^<7)-'mm^i-?> . U • rVN'-f X 1 0 Ji: 
-:5') (xU>'N'- : deliver) *>, S^a;^ 



{•< V'rf— 7x— Xt=— 2ls:fir>7-f-V«:0ftJjni0j: ■:> 

.%X'h tit iz^M-t^ # -Cife & . 
10 03 2 1112(1. 5 1 2KX3 6<5Dfl|0ti: 1 M < 1 

8<ol8jKf<oc:«o^^k:PBiSU5'i>xt'J • t^u .-^ I 0 

<7)l,^^\,^^^lll)fiM•C•'^^ft*fl^t*y • T^h (pin-txit 
s) <?)(5i|$-iS-r. CliHoh-y • T''7 N<Oi*ai$r35l -a 

C0033] 
[1^1] 









CLK 




t/i^y^ h (register) -t^o ^r<0[S]MA^tt^ y 
^C0^i:-^Ji?5J*)«g»Jfei/5:*) (T^^^VK: around) 

meet) V ^/j:ltn«rnc V\ -T^fe*:)^. fiUm^Sfef^ 


CKE# 




-f • ''^-fflOll*. 7^^<-<^nt^ a s^i?^A:0 (CLK) 


CB1# 


A* 


^fflsr Kl^;5^3)5nr— KSHifc:^ (ADV/LD#a— ) 


CE2 




^gH^r Kl^;*/i»c»— K^n/tf* (ADV/LD#n?— ) 


SAO. 
SAl.SA 


7<n 


rajwr Kux : ctvP><iOA;/3Ji ADVfLmt^r^yj- 

{ft}*Sffl4r*Lrv>ftfmtf*<b*V^ AO t Al \X 



(00 341 



1*21 



!(7) 00 1-2S35S7 (P20 



0 1-2S5."J 









ADVyLD# 




y 6 fci«>(cte« $ RW#i ^i^spr k u cok 

jBTbV>r K^^;i5^as.^ (CLK) <Olc*>±?&5 






^ttiu-t^-f j^v'M^fe**? BWj#tr>'pi«^«$ti,i, 


BW1#, 
BW2#. 
BW3#, 
BW4# 




^^-r h»*ii^^^— rtibiOTr^T^-f :/• 
DQO-8 trl/arfPJwL^» BW2#F* DQ9-17 c **^€r 

BW3#H DQ8-26 tT ^'SrJrjjBl BW4#*i 
DQ27-35 }£>^m^ir^. 


DQO- 
DQ35 




I/O: r'-^iJ^ • ^<:^7<:hh^f}. 

i^W ^/uMUXI*. CAS inr KU';^ b a-:/ : 
Column Addresa Strobe) fif*>(*ra3ft5^a^^i^fcal. 



[00351 
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mm 


G# 






WAIT# 




: WAIW tr vtt EBT RAM ^ ^ %)y ^SrPDW S 


RINH 




«ihi"^o ::<o#i»l;J:y 7U5'v'cxt::J:a4llt^J$u 


RRT ACl 




^ ^ ^ ^ ^ ^ • ^« 1 *» ^ ^ ^ 1 

'f'S : signal) fe*5>J^{£ffl^H^o 


MODE 




• -th Y^.'i^^ii fswi^ijew -sett 1/7 u 






fc5o FWAST^^^:?^- <7)^, t*^'^-^ 


ZZ 


7<ti 








Kt}^<y'7rk^r • ni^-/^^^<?5«K( <+3.3V), 




mm. 


VDDQ r* 3.3V * 2.6V <0«tf*>^;a*t-ffi^Sn 
5. 



[0 0 36] iSj. 024'. NCti. |gig$a>jrt^.ttSla:in 

•r. 

( 0 0 3 7 1 ^ t U • T'U 1 Ot±, a^fl^tCtiDBAM 

N-f Mi, ORAHco 3 X h ^ Mlf^^'JCOW^.SriS^-r & — 
lje*<^ ZBT SRAMx>'<'fX*:l$5J:9^ft$il/ji^ 

juy.io am.mm'^j: s ^ ^ 'J m ( ^ -t if 1 N X 1 

t 'J • T^U -7.1 0 £ 1 0 0 UyQFPM^'^'-y i^- v. ZBT 
t^.^<7)^B^-C'«. >»<t'J • r^-N'-f X 1 0li6 6MHz<?) 

i/jf^t- i- 1 f - fmnz mir^ mnw^-/}^'. 'j-r 



{ 0 0 3 S 1 d CtcB^iii^iJfCv^-S**?^*?)!^^^^!!^^.! . 
^t'; • x-'nMAI 0«, -?-n-?a**4.5Kb SR/W-^rV -y 
-> J. 1 4 ^ gUJl tit: 4 (i^OX ^ 'J ■ y < y :7 a- i-tf x t g 
• rU'f 1 l^-^LZ^'^X . CillCJ: O^A£Ht S A 
(Miss) J ■tf-'<^';K?:>^l\r'J^A'-i^'i:, M^J^Ml 
rt-yh (Hit) J t-^ :7vl'-C'<^Rpif#<7)r 7-t:X.b . OKA 
H^t 'J • ri^-f i 2i'j|®fli^J ( h I-' -7 y : lu<l<Ji;ii) ') 
^U-y Vj-^^U-^b XK (current hursts) ST) 

• bo — y^?tiy H u^, • b o— 7' ( "RAS-u.-iia 

s") iis. .atf|5|!g^7•'J'^■r— >'jiSit.4. i>''<-f 

- - x;t— • ^- VX'li 1 7a -y 9-9i<r>m\X'h6.. > « 
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raif J:>si5i»i@ii!;7u-/>'A • i>-^^';k aofA<^r 

7 a- ■ ■ h'-Cii 3 ^' d y ^' ^-coSSI^FbT?- 

fmn^i (y^ • '^x'f N : No iteit) (i7t(i. -tf 

{ 0 0 3 9 ] C ^O^MM-C'ti , h' 
( 7-< h • h 5:^^7r— • ^- H : Write transfer M 

ode ) J (nmfW)^— h'W ( n- H • A 1- 7 -rx -f 
- : loadstratesy) AmJbix:S»tmz, ^T<7)DRAM+;-'^ 

f^S^C57. (Always Miss) j 5t-ri^3>- 

t=S«l?-CtSio^:7A-X (fuse) • ^fr i' g >t= J: 

5- l^r #1 S J: a t J: I. ^. 
(00401 1^fiSS^2 4mc0t VJlRAS-to-CASJigS 

r^-fe:XtT5i (Access Collision) i&W.-J (3y7,h 
U-f>h : constraints) , U 7 !✓ •/ jl ®3§ (Refresh 

cbii isioii) iS(|^^J<o^^■r ^v^'cs^t^r r^' -txja®** 

??^l<^flT^^I.^ tar, ^ElXUiiJll ( : sign 

ai) •t&fciif>i,z(^m$tih. je:st$<tsb y 

•'f'fi!';^' (Read or Write Cycle) WrStlZi^K^fSiMSJ 

m:}f)<n9x:ivy • r^'-t:7. • rj'-fx.) wiajtz, i#^fi 

^■2 4m<^^yA^T->)—h (asserted) -f^ri? 

*>. ttfS^:<i^ "r^r-fT' - T-i^.|.i:#<i. C 

■y T(,Z ct -->XWi. -^il. 3 V b a - N 7 ^' L-^T 
(m{f=5:«^>^:U. JfA'V-t/l.' (cancel) ^tt 

^Hil{f^:<'t,75rV'> (must strike) aj:^«®t:'*> S . :^ 
X cOilS Atb U 5 X J ( Read Miss ) t ii^ 
r 57. J (Write Miss) 7;UfflfSl^'»i. »lS-tfc®.r 
-9-— £/'3 (assertion : T:^'f•'^ 7'll3St::$iX'&w>: ) 
tcj: o-C. 7'y^ > ■ ^-inc»i2+M 7/1^. 
70- • 7,/P- • l'tC<i: 1 ■7)l C0mMS:<7)Trc(\ 

mm iTrai : rrmmm^'S) i)<^AU^tir;>. mm/'& 

*&t§^tzti. t-ry (open) tfe®lcfj&. -r^i? 

*> . r 7 -t-7,iirfig>i-tit® {::.^> 6 mjm>n(r> y v -1- x - 'J 

r£i>mmi^^LXLi:\,K Z<nX'j^tS,^. T7-t7. 
SjRtC ct ^ r ig;Jc $ KSTrcdiiStC Jll ;t r . U V h • 



6fzMz, ftfiftf 2 4^4t$it-4'(tii{f>5.'^>4-tv. 
[0 04 1 ] t-K<t#t.*y ((12 ) (1, SW^^iOaiPJj 
(•rx^'-) i/di^-Sft (7.1X-7') y 7 U y • t 

S C fcTi^T'^ $ , RINHfi-^5 SMfyJiSi); 'J 7 ••/ > 
i • t— K-C(?5i;7U y>M ■ •»f'{7/l'- (Refresh Cycl 
e) S:m±i-^tz»f>, S)t«*»;y7U-yv A • t-K 
Tcoy 7 u -y • +;->f 7/P2-EI34&-ri.?t:A^(cf'fijfl-r^ 
RtNHfl-^5 6{i7a y7 ■ ■ h 
7>'>''v'3y (clock high traasition) l,Z^Wl'i'i>, 
U 7 U -y A*llhKBia^30, m±^iXfZ \) 7 U V ■ 
7;m. mz.l£<J 7W-y i^j. • '^yr V7' - ti^ 
y7>J:)(yh (increaient) $-ti:S.I tA^'-'Tftli 

)§L7t5r^>«i'. jaHI=5r}iML/::/N'-y7 • h - vs'-/:? : 
(back-to-back) 'J 7 U-y i^jttfOv'— y>-7.iS:gH4ff$ tt 
^fzMzmm^tl^. RFLAG(i^2 2fflitJ:^Dt*>'(i-flS 
Wt, aS/j'j7U y>/jL • t-Hfc:*S7*>'<'fX(jJ;o 
"C WAT-t- h $i-t^ , •t=5rb*> . r 7 X -f 7-t<yil.l;: $ 
^«fti;7U y>-ji. • ^r-HcO-r/NW xti, 'c«')Rl 

7.CORFLACft#2 2fflb*ytC^-^$-ti-T$) 0 , 

*ClSIM$iXJti; 7U>y i^A • ^/P^ISai^-r?., CCT) 

mmin^fcMz. *j7U'/^^ ■ -^^ 9)i'^wm') 7 

Uy • t-KtcBaLT(i:6 7oy7 (t-tzli, 7o 
- • X/U- • h'-C'ti 4 7 D •/ 7 ) ^mmt.Z , t 
Jt, *S!rU7W-y>'A • t-H • ■rVWx{cR|tT(.j:5 
7 a y 7 ( tfzit. 7 o- • xyl— • ^- KT<± 3 :7 n 
•y 7 ) ^^c7jJtfl[atc|Slj£-r4. ^ t A<T'S S , - cf)C 1 1 . 
U7U<y>'j«. • rl-UX . l^v-'X^'. 7U y>..v. 

hk.tm[^->X, EFLACfS^2 26Cj:--^t:, — li¥C5-rV< 
•Y Xt:i:>7t; ->-C . D 7 U -y >- a S: ISHtflft-r -5. C k. //T^ 

(00421 W 7 1^ y ju • ■y-'f ^ fi^'tmmit-t h - 1 

•tf-NB^PBl*:, m.'Hzt^^-bkZii^, -liWJic^f-CT 

7 U y Aa4f^<^|5lKHftA5fri5ix^r{mf , #f- y v'{ j: 

S -C-$. -^j 0 , o T , 16 figc'J y rip (:> t£ h v X iV.. 
•C'(iC<Ofl?£fciife ( •/ U jL-v- 3 y : solution) C j^jiiti* 

^- o r L ^ 3 ^ , ''>;>7- ■ :\y ■ 'J -t y 

. ■ T yy { iHxver up > i^ft:: '.J y U- y 

jL • r H U7x • U'i^'X ^ y 7 U y • '^> i- < 7 5*' 
• // ■> y *• U -b •/ ?- -r S ct 5 i, J: V ffl.Wi<jk: 
tl. ^<nnv— ■ ^y ■ y-t y hfi^TOTt J.-7: ( in 
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ses) *r'-K-/U (poll) L, ^tXtHfli^miZimk 
f,z»t-{ yyd—fy:?. (Hi-z) ttffS. 

(00431 UATtw, {m^ixtzm%'^fe.mzr>^ m\ 

(00441 T^-^xm^ ( .Access Col lision) : iM.^ 
-^~yyk.tcr>X^^^ (fll'-Vh ■ if—yy : curmitl 
y opeii) DRAM;<ty • TU^ 1 2£0^<y^fH(^m^hfr 

fcm^, mmmWrp {n:rvi-x-i^er>>^r^) . Trc 

V-i^ 3ymt-CZ<:r>T-^-fz:^^mithZ t/)i^mX'f> 

(00451 at&l/^l^ yi^jL • (Automatic Re 

fresh Mode) : ORAMp<tll • TU'f 1 2 'J 7 !✓ jl • 
^^- -f ^/W$-®«fiipK-?<t'J • rVN'^f;?.! 0 lei -5X^46 

^itWhv^ii'^t.-tiy^ti.zx-iX . #^<^?ls^f5:^e^ 

f?lfi!pfc:P|tjk^-«i-S (stalled) tOd. 'J^U /^-jt* 

(^y— h'aj/- : methodology) ^rJHtR-T^^— 
H. ■ -r-'N'-f XI 0*fC<?)^-N'TSftfp-r-&i:§ 

em^y (coeyti, • ^•'<.;ucr-^^-^$n.^^c 

SrWifca}*^.. • ru^ 12<±, — M^ih*'fl??« 

^fl-'i^jT-'-.-J'ei^ (v^— • ^^T^^^'J-r-f — : datci 
integrity) ii'^MiZ-thtz^^.Z, '^-S^HIgCW U 7 U-- 
•fi^a.^mi'th. RFLAGIi^2 2fflf yti, aj:^^^ 

t^^S. CK^fy^O.Wi, VX:5'-<?)RFLAGfS-f-2 2 

■7— • r y7* (fK)wer-up) (^tCti, IJJIH U 7 U y jl • 
r h' U Xt^±X<r>:A t U • -f H X 1 0 tc-t- y h § 

(00461 J<—X h • z^—^y.y, (Burst Seqiieiic 
e) : m^iULXim^ih^^^ ^ JUX'fSim^tlh^i^ 
ikisf:>i'->iifz^T ¥ UXcOi^-^-yx (Z<7).<^.i,z--j^^X 
a. m^-yt) , U • r^-fx l 0<^Jtfj^W.i(J<i. 
(f . t jL-x • 5|-r>- 3 ytc J: >J . f <~7. h - ^iv 

(interleaved) A'— Xh ( IntelRi/— -J-V-X ) . S 

9 IV ■ iy—'try-y\'i\^ ■ X h . S-ff -f • -f 

y^"j-rK • ^<-xh. 1 2S-9-^ ^';i^- =y—'^yy 



\}V ■ /<-x b , xfi 1 2 s-t^ i^yu • >( y -7" i< 

{ 0 0 4 7 1 -r y >^ J. ^ tz\t^^ ^ vi^su ( Cache or 
Rai Cache) : DRAMXtU • TU-Y 1 2*''7*'.i ■fv-v- 
SJt:^ 7 ^ -y jl $ ttT V ^-g.lSl . DRAMr- immm 

3KX'tii:hi.znmX'^6i:6iz. d?ma^V ■ rvi i 2 

£Ob'-y Ntl (^-f > : line) *>^,0- KJii*f5SS?>^* t 
^tg=5:SR.AM^ ^- -y J. 1 4 . i /:: fi U i/X ^ . 
( 0 0 4 S 1 f-'-fe !> S :^:^if?Jh ( x h >y r ) .fir^r 
(Deselect or Stop CoBsand) : J f-'-'^-Y 

X 1 0 ■hi—OVJ.±.<7)^ -y r • 'f ^t^-r^U ( "CE" ) fi^4 
4fflh'">-tJ:-otr-t:^^' l>, -r^^*>, XN y7*("S 
TOP") A»OADV/LDft^4 6*'^D-y:^c0i:*,Ji/)i 

O^-co-- U'<^;i^ (r^'-f-f y • 0-) tc.t>€,ii#. 

/s'-xb • ■^-'f^^yPS-f^itSitSt^^tc, nix<r)-^~r 

/N'-f X 1 0<±, il!Atti LXfiS^ ji;^*#^//#>c f^ita 
ii^\)y\y)>lya.ifm^^iXi,^X\ x-feU-^' h (X5'V 

(00491 70— ■ X;U— • * — K (Flow Through M 
ode ) : @ ± 2 ^ U -y 7 tfO{#*^B$^T:'|&n $ ^ 

S>"?-f 7*7 'f y • t- K tC^Ft LT , -r - tJ' A'-'fi B 

±17D-y^^c7>f#^,^PBlt:-r^'-bxSa&;>t^:'J • r'< 
X 1 0 COSljf^^ — K . X ^ 'J • f-VN'-f X 1 0 ^mi^i^y 

^mx\x. cL&yt-y^ommiyu- • x/u- ("k 
T") Kn>^y\,zxr>xmii.ni>. 

(0050) 7' • C"cx-,^ ■ X- yi^ (Live Clock E 
dse) r Kb-X . ^ir/7-'-^*-^(tflX'5>C: 

aj^Sfwfixyi'CO^ a -y iJ'fiOi^JiA* OiSfe*. 7 -f 7' ■ 
Qy^li, f^miB;»jffi-^2 4ffltf:^tcJ:oT. -'M7"i7 
'f y - ^- h'-C-{i 1 ^ o y 7«f$^bB#FSl- 7 o- • xyu 
- • ^-\<XU-^acr>'^ibmrHX'y ( flag) 5ix 

( 0 0 5 n D— M (Load) : SRAH^f V y i^^- 1 4 {itHJic 
A^torsxj (if^tfcit <■ 5Xj . ^Sji^ r ) 
f ;n:'a- 1 ' $ it S .. ^ >- • ^ -y rX'tS filf ? i t >S 
^J'y- U'i^'Xi?i:SRAM^v y>'*14(i;KVr^i>(ni 

( 0 0 5 2 J #-ffi>J U 7 U -y J. • t — K (Miinual Ret re 
sh Mode) : ^ o y ^ iLiy^/j^OmmX-Rimm^ S 6«7.) 

T-^-i^a yi,zji*)±xcr»<^'j ■ rv^ 1 2<7j'; 7U 
•yi/-atTOlC!5>)<t'$-2. 'J y\y y'y:>,m-k^mm-h 
•t-K, ^^'J • r'AWxi 0;!;«C(7)^:-KCA-S.*a 
^. ( -<^t-h'{i:. M3DEt;^<04:t<SlcJ:OilS<R5il 
S) . :J'a-y^'Wi*>±A'0Ji^-CRINHA:'^lfS^5 6r 

^•yv'i«||}f$it&. Ct^JC^ti. r-7X^-.i -^•y 

ri^ijio-c, xauy i-o— 7(cj:o-C'J 7L'yi^.if.) 
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[ 0 0 5 3 1 >'N*'f Tv^ y ■ t- K (Pipeline Mod 
e) :7a-- ?.IV- ■ ^-VX'li^^^^BJ^il 

[0 0 54] ^'U^v-v (Precharge) : • T 

>-v> i?5:fflS-^"'5}aS (ro-fcX : process) , — 

WisL»>h-m\rc'tir. Pit 

[0 0 55] M;^^aiL/«#jiA #*>B§fg! (Read/Wri 
te Latency) (Trcd) : j<^y • TX^A 1 2(^0RAM-9-'f 

hj Hf-f ^5'/HcB«-rs#*>o#rBl^:R<§-t*:S. COS® 
C t {i , ^m%^ 2 4 fflai^I f 

10 0 5 6] gg^ai L-^^-'f ^' < Read Cycle ) : !f JgcO 
Xt'J • 7*^U:^ 1 0A«S»?$tt, ADV/LDfi#4 6Afr 
Q-T-.bO . SgAffiL/S^ji^A ("R/W) 

•<Cf,sn#tc|?PI4&$fL, cc^JWralt^T'-^'W^^U • -f 

>'N''f A 1 OAx^lfgAttJSit'&t^tC. it5->^I''^'A2 0^oai 

/^fcli L -^--f fi/i)^ r -t U ^' h ^ ■frtc J: •? S ixS *v 

SSci- >f.i ^ >- ^ - 7* t T V > § IS;^^ its L S TttiS ^ iZ.^ vir 

a'y^'4^±A^OmW:E0asa ( U h 'J-r : re 

brieve) T. JiJ^J'^i: jmffxmA.<L4 . SS^tiSt^f-^ 
:^/i'yiSi/a<!fr$n/::0#i;B3S& (-f -->v;u- : initial ) T 

.X t y • fVNM X 1 QIC J: F^^Sfi^fiXSi-tS. Tvmmi 
V X-S> S . -t^h^ . 4 "^ i 7)V ■ i^ -^ V iy^'Jl- ■ 

'^-7. V ( r vv7.m^A ^TA 7ivm. mo&Lfc *) . 

ll—r-t^Zbli^£^'^) . A^A7iV- ^v9')-rY 
•/<-Xh (tntelRj^-^^yz) . fi^'i7li - i^—ir 
Vi^V/U • ^<—7^ h . Slf-f 7)V • ^ y^'J-yv ■ 



-7. h , 1 2 S-y-'f ^'/P ■ y A-ZU ■ h , 
Xii 1 2 S '^-^f ^'/i.- — f y ^">» - / K • h , 

f" t -/ h J (Read Hit) ^/H?{±. DR.AN.X t ij 
■ rU-^ 1 2tZT7-tXiff, SRm-V yvjL 1 4*";. 
m.i^y'-^im&tS. m^mt r^xj (Read Mis 

s) •*r-<7JUTi,tQm\M^'j • ru-f i 2(cr7-tx 

a 1 4 A ' ^> f - a: 115 0 ii^ -C't ^ a Pal . DRAM.X t 
• TU-f 1 2 5-r'jf-v-i^'-^-?., 
[0057] mA-tii L r t f h J (Read Hi t ) : -fClZ 
SRAMdf ^ ••/ i-M 1 4t:a-K$it7tr \^\y7.l,zMLXfM 

^y^-yyni'T' • Ui^X7 (iainL=5r<-> 
«-/N'y;5'tc-oWI.) {±. ffjiecoiiO^A' xi- J. I 
4 *«o- h' ^tifct^ nmmz'h . nrvu xto- 

0, ^<7):^-g-tC«. DRAM^^i; • TU'f 1 2*:rgttfl:? 
•ti-|.ct^<. =^^-/>'jLi4}ti>^.ii:it. IfuAffiL-f^ 

fl=Sr i2iai-r & ^ i: *»'ai5fes , 

[0058] fjgAffi L 5X (Read Miss) : Jt3il<^) J: vi 

7iv. 

[00591 'J 7 U y J. (Refresh) : fSJrt$iX/t:f-' 
— ^<O^J!S ( X h U y i?';'!. : strength ) ^ U X I- r ( re- 
store) -thfzityCf), |*)S5e^{2-fe.vl^7 • 2x SilZ-jDRA 
H;<ti; • ru-f 1 2«0-f -( ^'/K roi^fiflO^^^c?:)?!? 
i£Cfi]T'<l. (njn/)^6 4iiBiOWimic. ii''=5:< t'lk;'.>'J 
7 U -7 A - if ^'/UA^Ifeif ( 7 y : run )$-«:& :l2-9g 

JSfftl-^ C i: (c J: . glU y 7 U •/ £^ - t- H TV) y 

ot:;LTi J:i/V. 7 ix-yv-i - -»f-f :7;U.i. >f t'.) - 
rVN'-f xi 0/)<i{ift#-r'2>t-h'{cJCi:.-C. 

mx-mtk^^thcth-x-t^h, m'mimmi. '.jvu 

•yi'jt.S:. ^-^ /i^jL 1 4<OlS;'Aa5Lr:J'-tX. XU- 

w^tcaaoB^jjcES"? c t //tij3{c.& j^>-c-. kit A,>:o) 'j 7 
th^y'<7 \-i,m'\^X'hh, 7 y -f ^ ^^/u^wirsH' 

{±. RINHfI^5 6ffl<0y 7 U •/ -y-LjS^jhb-xSrfl-fl^J 

v:^{.:J:ot. 7A ^yr^^mx'th, um')7U-j 
JL ^: ^^il 'J 7 U y jL^jfl^t- K fclDB L-C ll!tt::|»HH L 
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(00601 ^)yV-/i^a.-TY\^:k- \y'J7.-9 (Refr 
esh Address Resister ) : <^tC 'J 7 U x j- §^L^ '^I' 

^li. nmt&X ( A'<7- T-yT: Pwer-Up ) 

[006 11 li7^ yxjt. ■ Vj^ - 

(Refresh Pending Counter ) : 'J 7 W x J-^lLWi^ 

1 OA*. ffl^^W{CftV^'J 7l-"yi'AmjhWfSICgg 
«tTja^=5r r^!?'.;- ("flurry") j l» ^U-y^-iSTBa 

1 0 0 6 2 1 y 7 U y i^affifl (Refresh (j>l lisio 

m^<7)i^^tzi±, ^t'j ■ ri^^ 1 2(50i;7U /i'A|[» 

f^-flC. 2 4 fflt^>-2rr-^-h 'J7^ 

[0063] i^'u y^ <r>iL-ti>±9)< 0 ( Rising Edge 
of the Clock) : ^'Q y^' • 'f ^— T'/l^ C'CKE") {f^ 
fflK'y4 2**r:J'r ^r- O-tCifeSB^tO^'n-y^' ("C 
LK" ) fS^ffl 4 0 f ycT) miVA^(OiLlb±ti< 0 ( X y 
i^') . CKE^N^ft^4 2i;J:->-C-7A^5it7t:^'o-y^^ 

(TMMi^ Q -y 7 • -t^W :7y^C-:>V^T^'M^^?^' a y ^cim 
■^4 0 ^^Ti^f-H 7' ■ a-tci: i: * ^*S^{CT®$m> 

(00641 X^)-T ■ ^— K (Sleep Mode ) : 1kX<D 
■r^<-< X^XfMiJ^'^— ■ y~ I- (power-gated ) (Z 

zfS-^5 4£i^< ) . y<^:'J • ru'f 1 ^co-^xcrmm 

X(0.> <.-x h\tWiH^ix, X LX^X<r>n.WWB.Wmi 

A^ftrt^-Sl:— 7. 'J -7*- h''^<7:)X:^h'J (en 
try) X(iX'J-7'- I'A"^^ 7i^' y 1^ (exit) . 

[00651 ■ \^'yX.9 (Tajs Register) : S i,ia 



i»:c7)rHU7. • (Mi-lf. ^^'J • TU -f I 2 

<n^i<^v7<,zn\^-r>-^h\y'Jx9 . llTft-ti:^) , 

AAc;) t -y 1-/5 x^fc^i&yiStSJti'JC* u >- 1- 

[0 06 6 1 Mh^h:h.^Y -y >V (Write Cycle) : .^^ 
V ■ T^U X 1 0/)';1ilK$iX, ADV/LOfi-^4 6/)''a- ■ 
I' KMZh 0 , ^ D y :7 co^*>±.¥ *) igi*'CR/Wft^ 4 

Z<r)-*t-<i^jl'm!^^iz'f-i!'ii;<^'J ■ -rX-fxi Olc 

6, — :^/U*<BS*fe$ix. *">;fi^^'5:f&*i 

^izx ^x^m^ti?>i}\ atui>f 'J -j't&m^ 
tiittfziim^jh^timzX'iX'\>m^rittx\ «r?^ 

<7)7 a -y <?)i*>±*>' >) ig^tc , T - {i JR 0 ji ± a 

T;<ty • ru-f 1 2izmi£tim''f(:>ti^. m^&y'--*)- 

■i 9 t WAhT K \^xi)K ^ -t U - f-'v N'-f 
X10tCfilSt$a5. ?l§^<S§jiArh-UX(i. fi| 
fflr-^ S5t-7*i^ 3 V-tJO^j^Pi-J: ot-t -y h ^ti^-i'ibm 
it>e^tifz.i^-'yyxlz1i^')X . • ■r>'<>fxi Olc 

■C'ftS. ^^^*>> 4+;-'f^;u- • 
(A2{i4-f-f^'/H^. ^OSLfcf). yp-rf 
i:(±=i:vi) , 4-9->f ^'/u- • -f V^' 'J-T'H • ^<—x. b 
(IntelRv'-^'-yx) , S-»M7;W- ^r>'v-v/t • 
y<—X. V . 8-9- 'f • VrJ' U - 7 H • ^N— X h , I 
2 S-^^'f ^'yu • i^— ^yi^-r/u • ^<—x \- . X»i l 2 8 

ii*T'i> , m$iL:^ I" t -y b J -9- ^ ^'vwti. ;< ^ 'i • r 
•< 1 2«0:J'a-3Ci:l53l--7*yfcPIIJltJtT;'-feXii25iE 

->?{c-r-:j'rist§s^jitf. f ixi >r {9 

/m^^U • ru-Y 1 2l,ZT9-^Xl^ Jf-r -yi^j. 1 4 
jiA. r'Jif-v-v'^'^ v^"J-7'1-S#&ji^A ^b -/ 

(00671 b y 1- (Write Hit) : Mt!Di')(if 

T9^X.X'^ h ) 0RAM?TtC3liT§it^.S2'ji/A'^ -< ^' 

A'. r t -/ h J -y--/ ^^H±. 

UO^iSC 3.. r t •/ h J «i. S^'ii^j^/rasiili 

#*iii;^itrh'U7,AfiSiE;t-7'>i:>5:'.>r 
v^^l^^ji-^A^Ta-tS/e-r-S:?^ r b •/ h j T Kl- X'C.P. 
bt^iz. %,±-t?,>, t-=3:4?*>. (?:<'J<&&iS . r>jL 
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mmttimz) . at/f rt y n j nx^N-ix— ^ m^^^ 

■t) C<^^3UA<. SSAjiJL rt -7 h J (cBBjiL-CSt 

ij^i^^i; ^.^._,>'lc5fei:t,, r t .y h J Hf 

A<lltT$ixS, r hU-^ib»sc*'^':5'' Th y hj co^Skb 

(0 0 6 81 (Write Miss) : BltCJelS 

$ /t/c r t •/ I- J ru^v ^(5rn:^'<0#3' ii<5^^-9--f ^' 

C 0 0 6 9 1 S^^ji^SEiilt— b' (Write Transfer Mod 
e) •.^^'yi^:i.\A>LS'/^^%il^^A'7)VX^Lm 
% (^—J<—3^ h : overwrite) "C^S^fJ • 

PCC'«i. ;<^:'>) ■ -rVN'-fXl O^S^ji^^teil^-H-C- 
ilJf^'S. 

[00 701 tlT. ia3=5:V%L(lS$:#B3ttUiH/|-r 

li7'-:i'm:*J (DATA OUT) fi#. D3.08-D,7{i-r-^'A 
:^3([)ATA IN) ft#, "ST0P"{iXh /7'^'5:*J*>7-'-feU^ 
h^n^i-^ tfzCmijin'?y\i (Command) Srif;^, t 

[00711 ifeiT*. z<r)^<^mii&miz':>^ , iStcEia 

(A) t!l3 (B) $:#8SLT!ii0a-r&. [13 (A) (i. Z 
•m^=t-\'<r>9^^V'!mX'M, 133 (B) Ji7a 

- • xiv- ■ t()#^- ]<xcr)^/^ 5 y^l2t:-$>-s. 

6 ("LD") , D«yNX2 0. R0<T^7-'(y- u—<7> r# 

mj ii!:>]ft^24. x-mmf^a-yi^m^ cclk") 4 

Ot.zn-th^nmti:'!' ^ ^>-!^hT7 -r -< y\mt '2r^S 
L-CAS. iSi. (13 (A) at>'3 (B) "f, Dlllutti. 



[0072] (JCt^T. :EtC(l4«, CcO^HfHcJ;^-.XU 

•J • fVN'-r XI otcugf •&ft*fi*)^.*'-f s vyn'c, -7- 

y^'fX- i;7U-yXA • T^Ltlr*^, -ct 

%<^9 ^ ^y^^mizmtX . SSV^^ Iiti. .fir 
'■^'fT'j 7 a-/ 9 ("Live" clock) CT 
■9--h-C#.5.:/i'. vZiX^^jCOi^r^ar, <*:tfOIS4f')BB»J« 
(^t.'^ yi^ : Specification ) tfORASJtCASjiSlWfrtfl (R 
AS to CAS delay tine) J: ^tcnv-ho— ^icj: 

oTWilill (throttled) iC:^/)^.?) -5 . f°L RAS{.i. o 
• TFl^-X • Xho— 7' (Row Address Strobe) X'h 
•9, CAS (Column Address Strobe) -CAS, r 7 j 

9U7i^ \mm!,f) m^24\<zx-oxmM^ixh. 

rv-i V ' S/jmt- KCMfCti, !$^>i»Fm± 1 7ct v 
9'ft(n'9mx'hh. 7n- • • i&f^t- b'jcfjgu 

( U-K : Reads) Sg/^aj LII3miS(t# 2 4 <?)T 

'J^A— j^'^tiS, S^a;*/ (^-f h : Writes) {.i. K 

j^-C-rUf-^-i^^iX-S.. ^Sftt-HtcMLtJi. 'J 7 
U -y £^ j.{mKft^4 0ciDji:*>±/)5 OifS?*T'T7 7^ < 7 

f A< . RWRi NHfi-^ 5 6 J: -o T 

. \^\^<r>im!iz^'>XTS^^n,h. anjt-h-c 

{i. RFLACifl:^fi#2 2fflh'>>-{t. .lc7)fi-;-2 2/)>«* 
^—Y\Zhh'^(r>-/-=iL\) ■ r-'NWXl 0c7)RINHft-?U-5 6 

tC J: O , ■T'/L'f- • ^ y 7* • r 7 'J ^- i/- 3 v'coy^xvy 
'J 7 1- y :x'l>m5:|siii#tciec-r t A«^fl£>: > 
(007 3 3 
[^41 
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Izz 


2 


2 


mA 
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[0 0 74 1 f^. CcO:S4iC*>l^T. TcWi. ^'Oi v'; 

« r^^-b;:^B§S. Tcsti, f-^yr • • -b»y h 

' r^/ri^PaKChip Enable Setup Time), asJi. TKl^ 
X • -tr-y l>r'/7*B$r^ (Address Setup Tiiue) . dsfir 
-^7 . . ^.y hr*y7WBl. Tahfl. THl-X • Tf; 
— yPKB^Pel (Address Hold Time) . cMi. ^-y^-- -f 
-^r^— yyl'- 4^— /H-'tt#S(Chip Enable Hold Time), dh 
M, T—9 ' ' (Data In Hold Tim 

e) . Trc'^*fi«^h{i^ 0yiyi^^m{^^C7)J<y^ . 

lzz«. ;^i;-r?S»«S[ (Sleep Current C 
onsuruption) , lmax(i:]^:^?H®^}J£ (Maximum Current 
Consumption) X'$>&^ 

CO 0 7 51 mz. m^zmS (A) km5 (B) 

-ciao;i^>2»* 115 (A) zc^^mzji^^j^^v ♦ -r 
1 oco/N'-r 7"^^ • ®jf^t— i<r^>-:>T. Pit 

DRAM;^ t O-C. U U y jl 4*tBfy>^'*!l< . ^XCO-^-i 9 
5 (B) td, E35 (A) ^|5|.^tCfjm-tS6eS^^0ZBT SRA 

[0070] aCw, 06 (A> (B) z:'^J^xm 

m-r?^. 126 (A) tiC^^^^aStci^^x^rij • t^<^x 
1 0<7:) 7a- • TLyu- • iEA#^- KT'c^:). PI tDRAM^ t 



6 (B) 116 (A) tmmizmm'r&mm^i smm 

^■i^y^'mThh. 

CO 07 7] <in^><?)iat2MLT. fiOllSr^KlLcHJi 

•'J. W^M^j:'y-X(7y9>{ ^y^'X'hhZti^^^'rz^^ 
tc. • ri"-f 1 2cr>mty<y9i,znLX'jyu y 
i^^^m'/)m<mv^^xco'^H 9/i^(^mr^nd 70- 

jeLt^^*'^. cna. SJ^7o- • • t-hrc?'^ 

{00781 iXtc. 07 (A) S:#S3LTIfifW-r^, HI 

7 (A) c:(jr)iSB3tcj:s.x:e'; • x/<-f x 1 o<7)ft 

;^{JiL '■-sxj . xL±zrLi,zm*^i>^<y9^<^m^}h7'j^ 
cr>9^ %y9^^^>^i.x\^h. z.ixh^'i ^yy\x%^^£h 

X^^h. 

(007 9 1 [27 (B) (5, C^'j^HfliCjr^.X-ll-'J • 

r<^Ax\ o<7)5g>i-2>ft-RH'^;^^'f 5 yymx^. n-^^v 

7'^omM\^fz (back- to-back) m^ik^(r>9^ '<y9 

&^Lri.*>s. Z(r>9^ ^y^^mii. mt^<y9lzt■iK^ 

X. mt:^^^-'J^:m<tiMzW^:n 

§ 5 {#^^ «#Pa5r ^ L -C ^ ^ & . 
C 0 0 S 0 1 last.!, C:<3Di^«Htc J: 5>< t \) • -v'vnM 
1 OcfMtm'^^9-i ^ y VmX\ 1 2 mcr)9 o y - 

'6. '1C09 -i S y^M^t. U 7 U-y A - 

ys^j^y-^ yn9 h^yfi^. 

COOS 1 ] ±Jmi^m^zi'>v^x^t. z(^ymw)m'\\^ 



(a5))01-2S3587 (P2001-2S5S 



ixtzn t\m&^^m<^^m^tfc\t±x ^%mth 
mzmhh-T) ^ti.vt-yx. mm/Ji. z<p^simtfc 

iM^iommtLxm^it-t^mm^i^x\>^^i,<r)tr 

im 1 ] c«ol|0fltcJ: SxwNyx I' - ■ 

{{12] C tfOlSBHtc J: ^;<^0 ■ f-V< -f .X<7)l, (, 
^'HSfeWiOS 12Kx36iiMXl S^iBgTVjft^ft^^f 

r3-iv ■ m\'^^-Yx-<r)mmzWith'ftm'^ti:9 A \ 
>i^m. (B) u::<r>^mco^'^v • -f^N'-f AiO^a— 

AS. 

ms 1 (A) iiCc0^Bf|(O;< t 'J ■ T^U X(r»M 
Ty^y- §m^— H^=^^l^T L» 7 y i^i+BS***! 

mA^^ix^m\^<n{mm^^^^ s.y-^'m. (b) utiE* 

CTIZBT SRAH-rVWXe;), (15 (A) tC^n^itfciaMi^):^ 



Sltf$ixSffilfmft«6<)^^'-< 5 y:J''Il. (B) imi^ 
COZBT SRAMf-V<>f ^/.tfO, 116 (A) iZTH^ilf^mmiJ) 

CUT] ( A > \tZcri%B^co:A t U • t'^^ xct) {mix 
{US 1 C<r>WmA t 'J • f-VN'-f ;'.«0^,W==5.-t§^JO 

{«=^<7)SiB^] 

1 0 : ;<^:'JTVN' -f;:^ 

1 2 : • rx^-i 

14 :SRAM4r^ yi^i (tT<D'>) df^ yv-A) 
1 6 : |SlW|rHU-X • y<X 

1 8 : ha— • ><^x 

2 0 : DQ • ^N'X 

2 2 : 'J^Uy^i • ^^r^'ft-^ 

2 4 : T^r-fy • o-^Sift-f- 
26 : TKU-X ■ K.-j7r 

28 : ff (nr:7) • r'a-^'- 
30 : ?il ■ -f'^-^^' 

3 2 : -t- yxl^^ 

3 4 : nvyK • 7-'3-:raSE^'^ 5^^^- v^x^O'-^' 

3 6 : • y y f- 

3 8 : "r—^UMX yyT 

4 0 : l5)tt|J^'O y :?' ft-^ 

4 2 : r:7f--f 7" • a- •^i'D y • -iA—yiVitn 

44 .T'^'f-fT' ■ a- - ^•yT ■ ^ ^'-:riiim 

4 6 : THUX • TYi^'VX/T^n-^-f ■ D- • o- 

4 S : T -f y • o- • Sg= jiAfl'^ 

50 : r^x-f y • D- • h • -f 4'-7'/^^fi■^• 
5 2 : r^x-f r • D- • ttj:>j^ .-^^-y/Ki^ 

5 4 : X3(—X ■ ■< 7VKt^ 
5 6 : ';7U'j^jL • m^fS-^ 
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